The present study aims to determine some common species of genus Alchemilla (Rosaceae) in Osogovo Mt. and West Balkan Mt. in Bulgaria. The ecological conditions in seven habitat types according to EUNIS with detected presence of Alchemilla species are compared. According to this classification, the habitats that were found belong to six general types: Transition mires and quaking bogs (D 2.3), Mountain hay meadows (E 2.3), Moist or wet eutrophic and mesotrophic grassland (E 3.4), Acid alpine and subalpine grassland (E 4.3), Subalpine moist or wet tall-herb and fern stands (E 5.5), Evergreen alpine and subalpine heath and scrub (F 2.2). Seven species were reported in the investigated regions: A. crinita Buser, A. erythropoda Juz., A. flabellata Buser, A. glabra Neygenf., A. glaucescens Wallr., A. monticola Opiz and A. viridiflora Rothm. In the paper are submitted some new reports for the presence of A. crinita, A. erythropoda and A. glabra in the investigated areas. Some preliminary results concerning the resources of the examined species are obtained.
INTRODUcTION
Genus Alchemilla in Bulgaria consists of 35 species according to Flora of PR Bulgaria, vol. 5 (Assenov 1973) , 26 of these species are presented in Flora Europaea, Vol. 2 (Walters & Pawlowski 1968) , and in Atlas Flora Europaea (Kurtt et al. 2007 ) the number of the species given for the country is 36.
The representatives of the genus are perennial herbaceous plants, most frequently with creeping rootage and erect to raised stems. The basal leaves have long petioles, brought together in a rosette, the outlines of the leaf lamina are orbicular to reniform, lobed to various extend. The flowers have a doubled calyx, corolla-absented, brought together in botryoid inflorescences. The species reproduce by seeds through facultative apomixes, though hybridization does occasionally take place (Glazunova 1987 , Izmailow 1994 and also vegetative, forming clone-populations. Some authors consider the species within the group to be a microspecies with wide genetic polymorphism (Sepp et al. 2000) .
The Alchemilla species are poorly studied in the Bulgarian flora from the taxonomical and chorological aspect, as well as regarding their biological characteristics. In the Herbaria of the Institute of Botany-BAS (SOM) and the Biological faculty of Sofia University "St. Kliment Ohridski" (SO) there is an insufficient number of specimens, as the localities of some species remain not vouched for over the last 3-4 decades. Because of the highly valued medicinal properties of the larger part of the Alchemilla species, their resources are intensely exploited for personal needs as well as in the pharmaceutical industry. According to the Bulgarian legislation Alchemilla spp. are placed under special regime for harvesting with annual quotas (Medicinal Plants Act 2000) . The sustainable utilization of the Alchemilla resources appears to be a problematic issue in Bulgaria because of the lack of scientific data on economically valued localities.
The present study is part of a larger one, regarding the perspective from the economic point of view of the Alchemilla species in Bulgaria. The aim is to determine the species diversity within genus Alchemilla and its relation with the habitat types in the investigated regions, which may prove useful for the sustainable utilization and preservation of the resources. The determination of the habitat types, combined with the respective species abundance, can become essential for the selection of plots for commercial exploitation. This approach closely relates to the sustainable use and preservation of the resources of Alchemilla spp.
STUDY AREA
The present study was conducted on the territory of Osogovo Mt. (without the north-western slopes) and part of the territory of West Balkan Mt. in the section of Varshetc town -Todorini kukli peak -Petrohan pass. The investigated regions were situated in West Bulgaria: Osogovo Mt. in south-western Bulgaria, and West Balkan Mt. in north-western Bulgaria.
According to the literature there is a certain resemblance in the geomorphologic structure in both investigated regions -West Balkan Mt. and Osogovo Mt. The mountain slopes are comparatively steep and have on the ridges well differentiated denudation plates. However, West Balkan Mt. has more highly varied relief than Osogovo Mt., because of the numerous river valleys and watershed hills of second and upper order (Vaptzarov et al. 1989 , Penchev et al. 1989 ). Both mountains come under different climatic regions -West Balkan Mt. under the temperate continental zone and Osogovo Mt. under the transitional continental zone; however, they have some similarities in with regard to climate. This is conditioned by the similar elevation range investigated in both mountains, and by the fact that Balkan Mt. and the mountains of the Macedono-Thracian Massif (with Osogovo Mt. as a part) gather the precipitations respectively from north-west and south-east enterings of moist air currents. However the winter on Osogovo Mt. is milder than the one on West Balkan Mt., and the humidity at a same elevation is lower as well in this comparison (Velev 2002) . The water flow of the rivers in both mountains has a temperate continental influence and considerable snow melting supply, although Osogovo Mt. is perceptibly dryer in comparison with West Balkan Mt. (Jordanova 2002) .
Regarding the soil type, the two regions belong to different soil sub-regions; however, at the same elevation, in both mountains brown mountain-forest soils prevail, well drained and damp due to the clayey-sandy structure (Ninov 2002 ).
METHODS
The analyzed data were obtained through the period 30.05.2008-14.08.2008 . The investigations in the two mountain regions included a similar altitude range: for Osogovo Mt. from 1459 to 1791 m a.s.l., and for West Balkan Mt. from 1382 to 1711 m a.s.l. The species status was determined according to Flora of R Bulgaria (vol. I-X), Guidebook of vascular plants in Bulgaria (Kodzuharov 1992) , and Guidebook of higher plants in Bulgaria (Delipavlov & cheschmedziev 2003) . The data about the species distribution in phytogeographical regions is in conformity with conspectus of the Bulgarian Vascular Flora (Assjov & Petrova 2006) , the available herbarium specimens in the Herbaria from the Institute of Botany (SOM) and Biological Faculty of Sofia University "St.
Kliment Ohridski" (SO), and were synchronized with the latest development of genus Alchemilla in Atlas Florae Europaeae (Kurtto et al. 2007) .
For the data collection the track method was applied. The experimental plots suitable for population investigations were chosen according to the natural ecological prerequisites of the Alchemilla species. These requirements excluded the forest massifs for their unfavorable light regime regarding the investigated species, as well as the herbaceous communities located under 1200 m a.s.l. for their most often xerophyle characteristics. The list of the floristic composition of the communities with presence of Alchemilla species was made with the support of quantitative estimations following the Braun-Blanquet method (1964) (Table 1), GPS locations and data on the elevation, inclination, exposition and humidity in certain localities were also collected. The set size of the experimental plots was at an average of 100 m 2 . The determination of the habitat types was completed on the basis of EUNIS (European Nature Information System) habitat classification (http://eunis.eea.europa.eu/habitats.jsp). The average area of the populations was estimated in decares (da), and the joint project coverage of the Alchemilla species for every locality was given in percents.
In the Herbarium of the Institute of Botany, BAS (SOM) were deposed specimens from the investigated regions for the new and confirmed species.
RESULTS AND DIScUSSION

Floristic results
Altogether, 191 species belonging to 40 families and 121 genera were found in the surveyed plot areas from both mountains.
As a result of the conducted study, seven species of genus Alchemilla L. were reported on the territory of the investigated regions of Osogovo Mt. and West Balkan Mt. (Table 1 
Distribution analysis
All the localities found in both mountains are situated in the range of beech belt, out of the forest canopy or in the subalpine belt. The specified Alchemilla species occur in mesophile herbaceous, wetland and ericoid communities. These plant communities are distinguished by not more than 3 herbaceous sublevels (the third one lies directly on the ground, and where it is presented consists mainly of mosses) and also perennial herbaceous species (usually grasses) or small ericoid species (e.g. Vaccinium spp.) as dominant biological types.
As a result, from the comparison of the phytogeographic elements characterizing the species diversity in the investigated regions (Table l, Figure 4) , it is clear that in both regions there predominate European (Eur), boreal (Boreal), EuroAsian (Eur-As) and sub-boreal (subBoreal) floristic elements. Figuratively, these elements amount to 53 % of all elements presented in Osogovo Mt., and 62 % for West Balkan Mt. The distribution by life forms and biological types shows that all the described localities are dominated by perennial species (Figure 1 ) belonging to the group of hemicryptophytes ( Figure 2 ) and are characteristic for territories with a moderate to cool climate. From the analysis regarding the humidity, it follows that in the investigated regions of both mountains the group of species bonded to more or less humid habitats (xeromeso-, meso-, mesohygro-, hygromeso-and hygrophytes) exceeds 70 % (Figure 3 ). All these results show that in both regions the climate is distinguished by higher humidity and lower average temperatures. It is likely that this circumstance in some degree counter-balances the difference between the moderate-continental (West Balkan Mt.) and transitionalcontinental climate (Osogovo Mt.), which influence the investigated regions respectively. These conditions offer a favorable environment to the Alchemilla species, which are naturally distributed in the mountain and high-mountain zone of central and East Europe as well as in some other regions with similar features (Fröhner 1995) .
Secondly are presented sub-Mediterranean (subMed), Euro-Mediterranean (Eur-Med), Euro-Siberian (Eur-Sib), cosmopolite (Kos) and Balkan (Bal) floristic elements, which are smaller in number, and consequently do not characterize sufficiently the floristic diversity in the investigated regions. Except for A. erythropoda, which is of limited distribution in South-East Europe (Assenov 1973) , the remaining five species, common to (Assyov & Petrova 2006) . The main part of the populations of these species is distributed in the middle and high mountain belt of the Alps and carpathians, and clearly forms two possible corridors for irradiation and genetic material exchange -one corridor follows the line that connects the Alpo-carpathian range with Balkan Mt. (in particular West Balkan Mt.) as a natural continuation, and the second corridor stretches from the central massif of the Alps, to the Dinaric Alps and then through the Serbo-Macedonian Massif to Osogovo Mt., which is the last formation of this massif to the east (Kurtto et al. 2007 , Zagorchev 2007 . The existence of these two possible corridors for irradiation may explain the exact correspondence in the Alchemilla species diversity, reported for the investigated regions of West Balkan Mt. and Osogovo Mt.
Regarding the similar ecological prerequisites of the six species common to both regions, one likely explanation of this fact is that they have very close taxonomic relations: all of them are positioned in Section Alchemilla, subsection Heliodrosium in two consequent series (series Pubescentes -A. glaucescens, A. flabellate, A. erythropoda; series Vulgares -A. monticola, A. crinita, A. glabra) of the genus (Walters & Pawlowski 1968) . Some authors express the opinion that, in the past, one way of species formation in the genus could be a result of hybridization in combination with introgression, which is common for apomicts groups like Hieracium, Rubus, Taraxacum or Ranunculus auricomus complex (Gehrke et al. 2008) . This specific kind of species formation allows the descendent new species to share common ecological niches with their parent species, and their area remains sympatric. If we accept this assumption, it gives a reasonable explanation of the similar preferences of the closely related Alchemilla species in the borders of the described habitat types.
When comparing the descriptions of the separate phytocoenoses from the summarized habitats, one is impressed by the various number of Alchemilla species forming different combinations. This could be explained by the fortuity in the dissemination of the seeds in combination with the possible transference of seeds from adjacent areas with similar ecological conditions. A good example of this is the presence of A. glaucescens in the habitat of Balkanic quaking bogs (D 2.3I) in Osogovo Mt. and the mountain hay meadows (E 2.33) from West Balkan Mt. This species is known from the literature to have xeromesophyle to xerophyle characteristics and it appears at considerably drier places (Lovelius 1987) . Because of the specific characteristics of the bogs in Osogovo Mt., as a large number of localities compared with very small areas, we can assume that the species penetrated from the nearby acidophylous herbaceous communities for which it is typical. It should be mentioned that, in spite of the presence of A. glaucescens in the habitat of Balkan quaking bogs, it takes the peripheral niches of the habitat in the spatial and ecological aspect. Different is the situation with the occurrence of A. glaucescens in the Balkan mountain hay meadows from West Balkan Mt. Most likely this species had irradiated from the higher distributed opened acidophilous grasslands. It penetrates the hinder area of the forest belt, with its seeds probably transported along the springs or gullies, and with the water flow most often as a result of the melting snow.
With Table 3) .
The bigger number of habitats for West Balkan Mt. compared with Osogovo Mt., where Alchemilla species were found, can be explained by the more varied relief as a result to the large number of river valleys and feeders of different order.
The habitat type of E 4.394 Oro-Moesian aeolian grasslands is ascertained for the wide area near Ruen peak in Osogovo Mt., and there are sparsely presented A. glaucescens and A. erythropoda according to yet unpublished investigations from the Balkan Green Belt -Osogovo project (Bulgarian Biodiversity Foundation). However we did not find any Alchemilla species in the Vaccinium heaths for this mountain. Their presence in the respective communities from West Balkan Mt. can be explained by the longer hold of the snow-cover in that region, which provides the necessary humidity for the Alchemilla species development. At the same time the height of the heath-berries is rather small (30-40 cm), which can be explained by the regular harvesting of fruit on a large scale.
From the six reported species of genus Alchemilla, only A. erythropoda does not possess proven medicinal properties. The distribution of the species in the particular phytocenoses and habitats is always mosaic, which is conditioned by the dissemination fortuity, the specific features of the reproduction in genus Alchemilla and by the competitive interrelations in the plant communities.
Generally, the ascertained abundance of the Alchemilla species for both mountains is very low. We used for its characterization the index project coverage of the species which for the different experimental plots varies from 1 to 25 %. Only in 3 localities and on the respective experimental plots from the two mountain regions together, does the project coverage of Alchemilla species vary from 15 to 25 %. For the territory of Osogovo Mt. these localities come under the habitat types (D 2.3I) Balkan quaking bogs and (E 4. 318) Oro-Moesian mat-grass swards (Table 4 ) and for West Balkan Mt. under the habitat (E 3.46) continental humid meadows (Table 5) .
For the territory of Osogovo Mt., with largest areas (0.9-1.6 da), the localities were situated higher on the mountain -1665-1791 m a.s.l. -and they were also in largest abundance. At lower elevation (within the borders of E 2.33) the localities occupy smaller areas. This pattern can be explained by the better light regime at higher elevation, where the plant communities often are opened, mosaic and consist of short herbaceous representatives throughout. All the localities found in Osogovo Mt. occupy the altitude range of 1459-1791 m a.s.l. The exposition has a prevailing south or east component or a combination of both. The inclination varies from 3° to 15°. The humidity in the separate localities changes at small extent and determines the range of ecological conditions in the localities from hygrophilous (bogs) to mesophile and xeromesophile (grass communities).
The localities in West Balkan Mt. are situated from 1382 m a.s.l. to 1714 m a.s.l., and have expositions with dominant north component. covering the largest area (5 da) appear to be the localities, found within the boundaries of F 2.2A2 between 1691 m a.s.l. and 1711 m a.s.l., but the Alchemilla species there are sparsely distributed. These communities present a complex of heath-berries with grasses. The smallest (0.05-0.5 da) are the localities which are situated within the habitat types E 2.33 and E 3.46, distributed between 1382 and 1429 m a.s.l. The localities of the Alchemilla spp. for both mountains are scattered throughout the territory of the investigated regions, which it difficult to utilizef the resources.
cONcLUSIONS
Taking into consideration the limited investigation area for both mountains, the seven ascertained Alchemilla species show the presence of a comparatively large diversity within the genus for Osogovo Mt. and West Balkan Mt.
A. crinita, which is reported for the first time for the territory of Osogovo Mt. and West Balkan Mt. and appears in the majority of the plots, turns out to be most common species for both regions.
The specified Alchemilla species occur in sublevels of the following main habitat types: Transition mires and quaking bogs (D 2.3), Mountain hay meadows (E 2.3), Moist or wet eutrophic and mesotrophic grassland (E 3.4), Acid alpine and subalpine grassland (E 4.3), Subalpine moist or wet tall-herb and fern stands (E 5.5), Evergreen alpine and subalpine heath and scrub (F 2.2). These types of habitats and the related communities meet to a high degree the ecological requirements of the Alchemilla species as they provide good light regime, high humidity and well drained soil at the respective elevation. 
